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1.3.6.6. Gallery of Distributions 

Gallery of Detailed information on a few of the most common 
Common distributions is available below. There are a large number of 
Distributions distributions used in statistical applications. It is beyond the 
scope of this Handbook to discuss more than a few of these. 
Two excellent sources for additional detailed information on 
a large array of distributions are Johnson, Kotz, and 
Balakrishnan and Evans. Hastings, and P eacock. 

Equations for the probability functions are given for the 
standard form of the distribution. Formulas exist for defining 
the functions with location and sr.ale parameters in terms of 
the standard form of the distribution. 

The sections on parameter estimation are restricted to the 
method of moments and maximum likelihood. This is 
because the least sq uares and PPCf! and probability plot 
estimation procedures are generic. The maximum likelihood 
equations are not listed if they involve solving simultaneous 
equations. This is because these methods require 
sophisticated computer software to solve. Except where the 
maximum likelihood estimates are trivial, you should 
depend on a statistical software program to compute them. 
References are given for those who are interested. 

Be aware that different sources may give formulas that are 
different from those shown here. In some cases, these are 
simply mathematically equivalent formulations. In other 
cases, a different parameterization may be used. 
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1.3.6.6.1. Normal Distribution 

Probability The general formula for the probability density function of 
Density the normal distribution is 



Function 



where f l is the location parameter and a is the scale 
parameter . The case where P = 0 and a = 1 is called the 
standard normal distribution. The equation for the 
standard normal distribution is 

-*2/2 



Since the general form of probability functions can be 
expressed in terms o f the s tandard dis tribution, all subsequent 
formulas in this section are given for the standard form of the 
function. 

The following is the plot of the standard normal probability 
density function. 
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The formula for the cumulative distribution function of the 
normal distribution does not exist in a simple closed formula. 
It is computed numerically. 

The following is the plot of the normal cumulative 
distribution function. 
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The formula for the percent point function of the normal 
distribution does not exist in a simple closed formula. It is 
computed numerically. 

The following is the plot of the normal percent point 
function. 
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Hazard The foraiula for the hazard function of the normal 

Function distribution is 




where $ is the cumulative distribution function of the 
standard normal distribution and 0 is the probability density 
function of the standard normal distribution. 

The following is the plot of the normal hazard function. 

Normal Hsjfd 




X 



Cumulative The normal cumulative ha zard function can be computed 
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Hazard 
Function 



from the normal cumulative distribution function. 

The following is the plot of the normal cumulative hazard 
function. 




Survival 
Function 



The normal survival function can be computed from the 
normal cumulative distribution function. 

The following is the plot of the normal survival function. 
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The normal inverse survival function can be computed from 
the normal percent point function. 

The following is the plot of the normal inverse survival 
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Common Mean The location parameter IK 

Statistics Median The location parameter IK 

Mode The location parameter IK 

Range Infinity in both directions. 

Standard The scale parameter rr. 

Deviation 

Coefficient of <r//i 
Variation 

Skewness 0 

Kurtosis 3 



Parameter The location and scale parameters of the normal distribution 
Estimation can be estimated with the sample mean and sample standard 
deviation , respectively. 

Comments For both theoretical and practical reasons, the normal 

distribution is probably the most important distribution in 
statistics. For example, 



• Many classical statistical tests are based on the 
assumption that the data follow a normal distribution. 
This assumption should be tested before applying these 
tests. 

• In modeling applications, such as linear and non-linear 
regression, the error term is often assumed to follow a 
normal distribution with fixed location and scale. 
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The normal distribution is used to find significance 
levels in many hypothesis tests and confidence 
intervals. 



Theroretical 
Justification 
- Central 
Limit 
Theorem 



The normal distribution is widely used. Part of the appeal is 
that it is well behaved and mathematically tractable. 
However, the central limit theorem provides a theoretical 
basis for why it has wide applicability. 

The central limit theorem basically states that as the sample 
size (TV) becomes large, the following occur: 

1 . The sampling distribution of the mean becomes 
approximately normal regardless of the distribution of 
the original variable. 

2. The sampling distribution of the mean is centered at 
the population mean, f\ of the original variable. In 
addition, the standard deviation of the sampling 
distribution of the mean approaches afyN. 

Software Most general purpose statistical software programs, including 
Dataplot support at least some of the probability functions 
for the normal distribution. 
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1.3.6.6.2. Uniform Distribution 



Probability 

Density 

Function 



The general formula for the probability density function of the 
uniform distribution is 



B — A 



far A < x < B 



where A is the locatienjaameter and (B - A) is the §cal§u?8rameter. 
The case where A = 0 and B = 1 is called the standard uniform 
distribution. The equation for the standard uniform distribution is 

f(x) - 1 for 0 < x < 1 

Since the general form of probability functions can be exr^ssejjn 
te rms of the standard distribution , all subsequent formulas in this 
section are given for the standard form of the function. 

The following is the plot of the uniform probability density function. 
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Cumulative The formula for the mmnlative distribution function of the uniform 
Distribution distribution is 
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The following is the plot of the uniform cumulative distribution 
function. 



Uniform CDF 




The formula for the percent point function of the uniform distribution 



is 



G(j))=p forO<p<l 

The following is the plot of the uniform percent point function. 
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Hazard The formula for the hazard function of the uniform distribution is 
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h(x) = - forO<*<l 

J. X 

The following is the plot of the uniform hazard function. 
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The formula for the cumulative hazard function of the uniform 
distribution is 

H{x) = -ln(l -x) for 0 < x < 1 

The following is the plot of the uniform cumulative hazard function. 




Survival The uniform survival function can be computed from the uniform 
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cumulative distribution function. 

The following is the plot of the uniform survival function. 
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The uniform inverse survival function can be computed from the 
uniform percent point function. 

The following is the plot of the uniform inverse survival function. 
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Parameter 
Estimation 



Comments 



Coefficient of 
Variation 

Skewness 
Kurtosis 



{B - A) 2 

12 
(B-A) 
y/3(B + A) 
0 

9/5 



The method of moments estimators for A and B are 

A = x- V§ff 
B = x + V3s 

The maximum likelihood estimators for A and B are 

A = nridrangetYi, Y 2 , ...,Y n ) - O^rangefr, Y 2 , Yj 
B = midmagefYi, Y 2 , Y n ) + O.oIrangefYi^Ya, Yj 

The uniform distribution defines equal probability over a given range 
for a continuous distribution. For this reason, it is important as a 
reference distribution. 

One of the most important applications of the uniform distribution is 
in the generation of random numbers. That is, almost all random 
number generators generate random numbers on the (0,1) interval. 
For other distributions, some transformation is applied to the uniform 
random numbers. 

Software Most general purpose statistical software programs, including 

Dataplot , support at least some of the probability functions for the 
uniform distribution. 
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. Cauchy Distribution 

The general formula for the probability density function of 
the Cauchy distribution is 



where t is the location parameter and s is the scale parameter. 
The case where t = 0 and s = 1 is called the standard Cauchy 
distribution. The equation for the standard Cauchy 
distribution reduces to 



Since the general form of probability functions can be 
^prec^H in terms of the st andard distribution, all subsequent 
formulas in this section are given for the standard form of the 
function. 

The following is the plot of the standard Cauchy probability 
density function. 
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Cumulative The formula for the cumulative distribution function for the 
Distribution Cauchy distribution is 
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F(x) =0-5 + 
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The following is the plot of the Cauchy cumulative 
distribution function. 
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The formula for the percent point function of the Cauchy 
distribution is 
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The following is the plot of the Cauchy percent point 
function. 
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Hazard The Cauchy hazard function can be computed from the 

Function Cauchy probability density and cumulative distribution 
functions. 




Cumulative The Cauchy cumulative hazard function can be computed 
Hazard from the Cauchy cumulative distribution function. 

Function . 

The following is the plot of the Cauchy cumulative hazarc 

function. 
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Survival The Cauchy survival function can be computed from the 
Function Cauchy cumulative distribution function. 

The following is the plot of the Cauchy survival function. 
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The Cauchy inverse survival function can be computed from 
the Cauchy percent point function. 

The following is the plot of the Cauchy inverse survival 
function. 
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Common 
Statistics 



Mean 

Median 

Mode 

Range 

Standard 
Deviation 

Coefficient of 
Variation 

Skewness 

Kurtosis 



The mean is undefined. 

The location parameter t. 

The location parameter t. 

Infinity in both directions. 

The standard deviation is undefined. 

The coefficient of variation is undefined. 

The skewness is undefined. 
The kurtosis is undefined. 



Parameter 
Estimation 



Comments 



The likelihood functions for the Cauchy maximum likelihood 
estimates are given in chapter 16 of Johnson, Kotz, and 
Balakrishnan . These equations typically must be solved 
numerically on a computer. 

The Cauchy distribution is important as an example of a 
pathological case. Cauchy distributions look similar to a 
normal distribution. However, they have much heavier tails. 
When studying hypothesis tests that assume normality, seeing 
how the tests perform on data from a Cauchy distribution is a 
good indicator of how sensitive the tests are to heavy-tail 
departures from normality. Likewise, it is a good check for 
robust techniques that are designed to work well under a wide 
variety of distributional assumptions. 

The mean and standard deviation of the Cauchy distribution 
are undefined. The practical meaning of this is that collecting 
1,000 data points gives no more accurate an estimate of the 
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mean and standard deviation than does a single point. 

Software Many general purpose statistical software programs 

including nataplot. support at least some of the probability 
functions for the Cauchy distribution. 
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1.3.6.6.4. t Distribution 



Probability 

Density 

Function 



The formula for the probability density fun ction of the t 
distribution is 



2 



where B is the beta function and v is a positive integer shape 
parameter. The formula for the beta function is 

B(a>/ ?) = |V- i (i-t)^t 

In a testing context, the t distribution is treated as a 
"standardized distribution" (i.e., no location or scale 
parameters). However, in a distributional modeling context 
(as with other probability distributions), the t distribution 
itself can be transformed with a location parameter, /i, and a 
scaie_pararneter, a. 

The following is the plot of the t probability density function 
for 4 different values of the shape parameter. 
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These plots all have a similar shape. The difference is in the 
heaviness of the tails. In fact, the t distribution with v equal to 
1 is a Cauchv distribution. The t distribution approaches a 
normal distribution as v becomes large. The approximation is 
quite good for values of v > 30. 

Cumulative The formula for the cumulative d istribution function of the / 
Distribution distribution is complicated and is not included here. It is 
Function given in the Evans. Hasti ngs, and Peacock book. 

The following are the plots of the t cumulative distribution 
function with the same values of v as the pdf plots above. 




Percent The formula for the percent point function of the t 
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Point distribution does not exist in a simple closed form. It is 

Function computed numerically. 



The following are the plots of the / percent point function 
with the same values of v as the pdf plots above. 
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Other Since the t distribution is typically used to develop hypothesis 

Probability tests and confidence intervals and rarely for modeling 
Functions applications, we omit the formulas and plots for the hazard, 

cumulative hazard, survival, and inverse survival probability 

functions. 



Common 
Statistics 



Mean 

Median 

Mode 

Range 

Standard 
Deviation 



0 (It is undefined for v equal to 1 .) 

0 

0 

Infinity in both directions. 



v 



("-2) 



It is undefined for v equal to 1 or 2. 

Coefficient of Undefined 
Variation 

Skewness 0. It is undefined for v less than or equal 

to 3. However, the t distribution is 
symmetric in all cases. 

Kurtosis 3(y-2) 

(u-4) 
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Parameter 
Estimation 



Comments 



Software 



It is undefined for v less than or equal to 
4. 

Since the / distribution is typically used to develop hypothesis 
tests and confidence intervals and rarely for modeling 
applications, we omit any discussion of parameter estimation. 

The t distribution is used in many cases for the critical 
regions for hypothesis tests and in deterrnining confidence 
intervals. The most common example is testing if data are - 
consistent with assumed process mean. 

Most general purpose statistical software programs, including 
Dataplot , support at least some of the probability functions 
for the t distribution. 
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1.3.6.6.5. F Distribution 

The F distribution is the ratio of two chi-square distributions 
with degrees of freedom and »2, respectively, where each 
chi-square has first been divided by its degrees of freedom. 
The formula for the probability density function of the F 
distribution is 

/( * )_ r(-)r(*)(i + *f)^ 

where v i and ^ are the shape parameters and T is the gamma 
function. The formula for the gamma function is 

r( fl ) = J™t a ~ l e- l dt 

In a testing context, the F distribution is treated as a 
"standardized distribution" (i.e., no location or scale 
parameters). However, in a distributional modeling context 
(as with other probability distributions), the F distribution 
itself can be transformed with a tatLQimrmeter, /i, and a 
scale parameter , a. 

The following is the plot of the F probability density function 
for 4 different values of the shape parameters. 
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The formula for the Cumulative distribution function of the F 
distribution is 

where k = (i^ + i>i*x) and I k is the incomplete beta 
function. The formula for the incomplete beta function is 



where 5 is the beta function 



Jo 



The following is the plot of the F cumulative distribution 
function with the same values of v i and ^ as the pdf plots 
above. 
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Percent The formula for the percent poin t function of the F 

Point distribution does not exist in a simple closed form. It is 

Function computed numerically. 

The following is the plot of the F percent point function with 
the same values of and as the pdf plots above. 



6QQ0' 
40QQ' 
3000 ' 
2000- 
1QQ0 
0 

7X0 

eoaa- 

5000' 
4000 
3000 
2000 
1000 
0 



FPPF(1,1df] 



0. 25 05 0.75 
Probability 

FPPF<10,1d1J 



0.25 05 0.75 
Probability 



20* 
15 

ia 

5 



FPPF(1,10dq 



0.2S OJS 0.75 
Probability 



F PPF(10 f 1ffcir) 




0.25 OJ5 0.75 
Probability 



Other Since the F distribution is typically used to develop 

Probability hypothesis tests and confidence intervals and rarely for 
Functions modeling applications, we omit the formulas and plots for the 

hazard, cumulative hazard, survival, and inverse survival 

probability functions. 

Common The formulas below are for the case where the location 
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Statistics parameter is zero and the scale parameter is one. 



Mean 
Mode 

Range 

Standard 
Deviation 

Coefficient of 
Variation 



V2 



v l {v 2 -{-2) 

0 to positive infinity 



2*2(1/1 + 1/2-2) 
Vi(^-2) 2 (* 2 -4) 



v 2 >4 



2(i/i + V2 - 2) 



V2 > 4 



Skewness (2i/ x + V2 — tyfofa - 4) 



1*2 > 6 



Parameter 
Estimation 



Comments 



Software 



Since the F distribution is typically used to develop 
hypothesis tests and confidence intervals and rarely for 
modeling applications, we omit any discussion of parameter 
estimation. 

The F distribution is used in many cases for the critical 
regions for hypothesis tests and in determining confidence 
intervals. Two common examples are the analysis of variance 
and the Ftest to determine if the variances of two populations 
are equal. 

Most general purpose statistical software programs, including 
Dataplot support at least some of the probability functions 
for the F distribution. 
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where v is the shape parameter and T is the gamma function. 
The formula for the gamma function is 



In a testing context, the chi-square distribution is treated as a 
"standardized distribution" (i.e., no location or scale 
parameters). However, in a distributional modeling context 
(as with other probability distributions), the chi-square 
distribution itself can be transformed with a location 
parameter , f\ and a sr.ale parameter. (T . 

The following is the plot of the chi-square probability density 
function for 4 different values of the shape parameter. 





the chi-square distribution is 
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1.3.6,6.6. Chi-Square Distribution 
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Cumulative 

Distribution 

Function 
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The formula for the simulative distribution function of the 
chi-square distribution is 



F{z) = 



7(1,1) 

r«) 



forrK>0 



where T is the gamma function defined above and 7 is the 
incomplete gamma function. The formula for the incomplete 
gamma function is 



The following is the plot of the chi-square cumulative 
distribution function with the same values of v as the pdf 
plots above. 
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1.3.6.6.6. Chi-Square Distribution 




Percent The formula for the percent point function of the chi-square 

Point distribution does not exist in a simple closed form. It is 

Function computed numerically. 



The following is the plot of the chi-square percent point 
function with the same values of v as the pdf plots above. 
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Other Since the chi-square distribution is typically used to develop 

Probability hypothesis tests and confidence intervals and rarely for 
Functions modeling applications, we omit the formulas and plots for the 

hazard, cumulative hazard, survival, and inverse survival 

probability functions. 

Common Mean V 
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Statistics 



Median 

Mode 

Range 

Standard 
Deviation 

Coefficient of 
Variation 

Skewness 
Kurtosis 



approximately v - 2/3 for large v 
v — 2 for v > 2 
0 to positive infinity 

12 

3+ — 
v 



Parameter 
Estimation 



Comments 



Software 



Since the chi-square distribution is typically used to develop 
hypothesis tests and confidence intervals and rarely for 
modeling applications, we omit any discussion of parameter 
estimation. 

The chi-square distribution is used in many cases for the 
critical regions for hypothesis tests and in determining 
confidence intervals. Two common examples are the chk 
square test for inde pendence in an RxC contingency table and 
the clurs_quaretest to determine if the standard deviation of a 
population is equal to a pre-specified value. 

Most general purpose statistical software programs, including 
Dataplot, support at least some of the probability, functions 
for the chi-square distribution. 
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1.3.6.6.7. Exponential Distribution 

The general formula for the probability d ensity function of 
the exponential distribution is 

f{x) = je-t*-»W x>fi;fl>0 

where is the lo cation parameter and ft is the scale 
parameter (the scale parameter is often referred to as A which 
equals l/p). The case where = 0 and ft = 1 is called the 
standard exponential distribution. The equation for the 
standard exponential distribution is 

f(x) =e' x farx>0 

The general form of probability functions can be expressed in 
terms of the standard distribution . Subsequent formulas in 
this section are given for the 1 -parameter (i.e., with scale 
parameter) form of the function. 

The following is the plot of the exponential probability 
density function. 



Probability 

Density 

Function 
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Cumulative The formula for the cumulative d istribution function of the 
Distribution exponential distribution is 



Function 



F(x) = l-e-°W X >0;P>0 

The following is the plot of the exponential cumulative 
distribution function. 
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Function 



The formula for the percent point function of the exponential 
distribution is 

G(p) = -^M 1 -P) 0 < p < > 0 
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1.3,6.6.7. Exponential Distribution 



The following is the plot of the exponential percent point 
function. 



Exponential PPF 
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Hazard The formula for the hazard function of the exponential 

Function distribution is 

h(x) = ^ x>0;P>0 

The following is the plot of the exponential hazard function. 
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Cumulative The formula for the cumulative hazard function of the 

Hazard exponential distribution is 

Function 
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The following is the plot of the exponential cumulative 
hazard function. 



Exponential Cumulative Hazard 




Survival The formula for the survival function of the exponential 
Function distribution is 



The following is the plot of the exponential survival function. 
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The formula for the inverse survival function of the 
exponential distribution is 

Z(p)=-fihxfp) 0<p<l;£>0 

The following is the plot of the exponential inverse survival 
function. 
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Common 
Statistics 



Parameter 
Estimation 



Comments 



Mean 

Median 

Mode 

Range 

Standard 
Deviation 

Coefficient of 
Variation 

Skewness 

Kurtosis 



/31q2 
Zero 

Zero to plus infinity 
1 

2 ., 
9 



For the full sample case, the maximum likelihood estimator 
of the scale parameter is the sample mean. Maximum 
likelihood estimation for the exponential dist ribution is 
discussed in the chapter on reliability (Chapter 8). It is also 
discussed in chapter 19 of Johnson. Kotz. and Balakrishn an. 

The exponential distribution is primarily used in reliability 
applications. The exponential distribution is used to model 
data with a constant failure rate (indicated by the hazard plot 
which is simply equal to a constant). 
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Software Most general purpose statistical software programs, including 
Dataplot , support at least some of the probability functions 
for the exponential distribution. 
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1.3.6.6.8. Weibull Distribution 
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1.3.6.6.8. Weibull Distribution 



Probability 

Density 

Function 



The formula for the probability density function of the general Weibull 
distribution is 

f f x) = l£z£)Cr-0 { _ {(x _ x > W7 , a > 0 

' v ' a a 

where 7 is the shape parameter . V is the location parameter and Of is the 
scale parameter . The case where V = 0 and a = 1 is called the standard 
Weibull distribution. The case where J* = 0 is called the 2-parameter 
Weibull distribution. The equation for the standard Weibull distribution 
reduces to 

f{x) = 7^- 1} exp(-OO) x > °J7 > 0 

Since the general form of probability functions can be expressed in 
terms of the standard distribution , all subsequent formulas in this section 
are given for the standard form of the function. 

The following is the plot of the Weibull probability density function. 
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Cumulative The formula for the cumulative di stribution function of the Weibull 
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Distribution distribution is 
Function 

The following is the plot of the Weibull cumulative distribution function 
with the same values of 7 as the pdf plots above. 




Percent The formula for the percent point function of the Weibull distribution is 

Point 

Function C?(p) = (-ln(l -p)) 1/7 0<p<lj7>0 

The following is the plot of the Weibull percent point function with the 
same values of 7 as the pdf plots above. 
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The formula for the hazard function of the Weibull distribution is 
k{x)=^- l) x>0;<y>0 

The following is the plot of the Weibull hazard function with the same 
values of 7 as the pdf plots above. 
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The formula for the cumulative hazard function of the Weibull 
distribution is 

H{x]=x* z>0;7>0 

The following is the plot of the Weibull cumulative hazard function with 
the same values of 7 as the pdf plots above. 
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1.3.6.6.8.. Weibull Distribution 



Survival 
Function 



The formula for the survival function of the Weibull distribution is 
S{x) = exp -{x*) x > 0;7 > 0 

The following is the plot of the Weibull survival function with the same 
values of 7 as the pdf plots above. 
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Inverse 

Survival 

Function 



The formula for the inverse survival function of the Weibull distribution 



is 



Zip) = (-1h(p)) 1/7 0< P <1;7>0 

The following is the plot of the Weibull inverse survival function with 
the same values of 7 as the pdf plots above. 
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Common The formulas below are with the location parameter equal to zero and 
Statistics the scale parameter equal to one. 



Mean 



r(I±i) 

7 



where T is the gamma function 



er'dt 



Median 
Mode 



Range 

Standard Deviation 



Coefficient of 
Variation 



T (a) = I 

(1 _ hfh 7 > i 
7 

0 7<1 

Zero to positive infinity. 

^)-(T(l±i)) 2 



r(*f) 



-l 



Parameter Maximum likelihood estimation for the Weibull distribution is discussed 
Estimation in the Reliability chapter (Chapter 8). It is also discussed in Chapter 21 
of Johnson. Kotz. and Balakrishnan . 

Comments The Weibull distribution is used extensively in reliabilit y applications to 
model failure times. 

Software Most general purpose statistical software programs, including Datap lot. 
support at least some of the probability functions for the Weibull 
distribution. 
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1.3,6,6,9. Lognormal Distribution 
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Function 



Lognormal Distribution 

A variable X is lognormally distributed if Y = LN(X) is 
normally distributed with "LN" denoting the natural 
logarithm. The general formula for the probability density 
function of the lognormal distribution is 



where a is the shape parameter , 8 is the location parameter 
and m is the scale parameter . The case where 0 = 0 and *w = 1 
is called the standard lognormal distribution. The case 
where 8 equals zero is called the 2-parameter lognormal 
distribution. 

The equation for the standard lognormal distribution is 

-((ln*) 2 ^* 2 ) 

fix) = =— x > 0;<r > 0 

Since the general form of probability functions can be 
expres sed in terms of the standard distributio n, all subsequent 
formulas in this section are given for the standard form of the 
function. 

The following is the plot of the lognormal probability density 
function for four values of a. 
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1.3.6.6.9. Lognormal Distribution 
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There are several common parameterizations of the 
lognormal distribution. The form given here is from Evans, 
Hastings, and Peacock . 

Cumulative The formula for the cumulative d istribution function of the 

Distribution lognormal distribution is 

Function 

F [ X ) = ^{^1) x>0;<r>0 

where $ is the cumulative distribution function of the_normal 
distribution . 

The following is the plot of the lognormal cumulative 
distribution function with the same values of a as the pdf 
plots above. 
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Percent The formula for the percent point function of the lognormal 

Point distribution is 

Function 

G{p) = expfa*- 1 ^)) 0<p<l;<r>0 

where <& _1 is the percent point function of the n ormal 
distributio n. 

The following is the plot of the lognormal percent point 
function with the same values of a as the pdf plots above. 




Hazard The formula for the hazard function of the lognormal 

Function distribution is 
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L3 : 6.6.9. Lognormal Distnbution 



where 0 is the probability density func tion of the normal 
distribution and $ is the cumulative distribution function of 
the normal distribution . 



The following is the plot of the lognormal hazard function 
with the same values of a as the pdf plots above. 
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Cumulative THr formula for the cumulative hazard function of the 

Hazard lognormal distribution is 

Function 

H(x) = ln(l - <K^r)) * > 0;* > 0 

where $ is the cumulative distribution function of the normal 
distribution . 

The following is the plot of the lognormal cumulative hazard 
function with the same values of a as the pdf plots above. 
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Survival The formula for the survival function of the lognormal 

Function distribution is 

S(z) = l-*(^) z>0;<x>0 

where $ is the cumulative distributio n f unction of the norm al 
dist ribution . 

The following is the plot of the lognormal survival function 
with the same values of a as the pdf plots above. 
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Inverse The formula for the inverse survival function of the 

Survival lognormal distribution is 
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Function Z(p) = exp^*" 1 (1 - p)) 0 < p < 1;<J > 0 



where <& -1 is the percent point function of the norm al 
distribution . 

The following is the plot of the lognormal inverse survival 
function with the same values of (T as the pdf plots above. 
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Common The formulas below are with the location parameter equal to 
Statistics zero and the scale parameter equal to one. 



Mean 
Median 

Mode 

Range 

Standard 
Deviation 

Skewness 

Kurtosis 

Coefficient of 
Variation 



Scale parameter m (= 1 if scale parameter 
not specified). 

-XT* 



Zero to positive infinity 
'yfe* {e* - 1) 



(ef + 2)^-1 

(^) 4 + 2(^) s + 3(^) 2 -3 

\Je» 2 - 1 



Parameter The maximum likelihood estimates for the scale parameter, 
Estimation m, and the shape parameter, <r, are 
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rh = exp /i 

and 

. (M*J - A)' 

a= i — n 

where 



N 



If the location parameter is known, it can be subtracted from 
the original data points before computing the maximum 
likelihood estimates of the shape and scale parameters. 

Comments The lognormal distribution is used extensively in reliability 
applications to model failure times. The lognormal and 
Weibull distributions are probably the most commonly used 
distributions in reliability applications. 

Software Most general purpose statistical software programs, including 
Dataplot , support at least some of the probability functions 
for the lognormal distribution. 
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